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PURPOSE: To lessen a semiconductor integrated circuit 
in clock skew by a method wherein clock buffers are 
programmably controlled in output load. 
CONSTITUTION: One or more switching circuits 7a to 7f 
which connect loads 8a to 8f to clock buffers 2a, 3a, and 
3b constituted in a multi-stage and a load capacity 
control circuit which controls the clock buffers 2a, 3a, 
and 3b in output load by turning the switching circuits 7a 
to 7f ON or OFF are provided to a semiconductor 
integrated circuit equipped with F/FS 5a to 5f which 
share clock signals. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2, **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s) ] 

[Claim 1] In the semiconductor integrated circuit equipped with two or more circuit 
blocks which share the clock signal inputted from the common terminal through the 
clock buffer constituted by multistage 1 which connects a load to the output side 
of the clock buffer of the arbitration prepared between each circuit block from 
said common terminal, or two or more switching circuits, The semiconductor 
integrated circuit characterized by having the load-carrying capacity control 
circuit which adjusts the output load of each of said clock buffer by directing 
ON/OFF state to said each switching circuit. 

[Claim 2] Said load-carrying capacity control circuit is a semiconductor integrated 
circuit according to claim 1 which is the information given from the outside and is 
characterized by having a shift register holding the information which directs 
ON/OFF state of said switching circuit. 



[Translation done. ] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the semiconductor integrated 
circuit equipped with two or more circuit blocks which share the clock signal 
inputted from the common terminal through the clock buffer constituted by 
multistage. 
[0002] 

[Description of the Prior Art] In the semiconductor integrated circuit equipped 
with two or more circuit blocks (for example, flip-flop etc.) which share the clock 
signal conventionally inputted from the common terminal (henceforth a clock 
terminal) through two or more clock buffers, it originated in dispersion in the 
time delay by the difference in the output load of each [ these ] clock buffer 
etc., and generating of clock skew had become a problem. 

[0003] The multistage tree method (the 1st conventional technique) which connects 
with multistage and constitutes the above-mentioned clock buffer as a technique of 
reducing this clock skew, for example is learned, and drawing 2 is drawing having 
shown the example of 1 configuration in the case of reducing the clock skew in the 
semiconductor integrated circuit concerned with this multistage tree method (block 
connection diagram). 

[0004] In this 1st conventional example, it asks for the output load of a wire 
length or each clock buffer by count beforehand, and it designs so that the time 
delay of the clock signal to each circuit block connected to the last stage may 
become equal. 

[0005] It is the buffer group 2 (especially) of the 1st step about the clock signal 
specifically inputted from the clock terminal 1 as shown in drawinR 2 . That it 
should distribute equally from this clock buffer 2a being called root buffer The 
buffer group 3 of the 2nd step which consists of two or more clock buffers 3a~3c 
which have an almost equal output load is connected. By connecting the buffer group 
4 of the 3rd step which consists of two or more clock buffers 4a-4c so that each 
output load of each [ these ] clock buffers 3a-3c may furthermore become almost 
equal, it has a multistage tree structure of the connection between each clock 
buffer. 

[0006] And it constitutes so that it may connect with each clock buffers 4a-4b (it 
has omitted among drawing about clock buffer 4c) which constitute three steps of 
buffer groups 4 which are the above-mentioned ******** about Flip-flops 5a and 5b 
(henceforth F/F) as a circuit block, respectively, and reduction of the clock skew 
in the semiconductor integrated circuit concerned is aimed at. 
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[0007] However, in the 1st conventional example mentioned above, the error has 
surely arisen in the capacity calculation of a wire length or an output load 
performed beforehand. Moreover, since the load dependencies of a time delay differ, 
respectively, each clock buffer which constitutes the multistage tree structure 
cannot say that clock skew can be reduced as a design. 

[0008] With the 2nd conventional technique shown in JP, 3-76144, A there Each clock 
buffer formed in from the clock terminal 1 before F/F 5a and 5b (circuit block) of 
the last stage as shown in drawing 3 (a) (in drawing 3 (a)) Clock buffer 3a which 
has a comparable output load in root buffer 2a, 3b is connected, and while the 
clock buffers 4a and 4b are further connected to the next step, the time delay 
equalization circuit 6 which adjusts the time delay of the clock signal to every 
F/F5a and 5b is prepared and constituted. 

[0009] The configuration of this time delay equalization circuit 6 wiring and 6d of 
delay elements which connect between each clock buffer as especially shown in 
drawing 3 (b) Fuse 6a, It connects and constitutes through 6b and 6c. These fuses 
6a and 6b, The time delay of the clock signal to F/F (circuit block) is adjusted by 
cutting either of the 6c by adjusting the die length of 6d of delay elements, and 
adjusting the output load of each clock buffer (namely, reduction of clock skew). 
[0010] 

[Problem(s) to be Solved by the Invention] When the conventional semiconductor 
integrated circuit distributes a clock signal to the circuit block of two or more 
flip-flops which share a clock signal as mentioned above, According to the 
multistage tree method which constitutes and distributes the clock buffer which has 
a comparable output load to multistage, (the 1st conventional example) Even if it 
is the case where computed the time delay of the clock signal from a clock terminal 
to each circuit block beforehand, and automatic wiring is performed The technical 
problem that big clock skew might occur by dispersion in the load dependency of the 
time delay of the wire length or each clock buffer etc. occurred (especially the 
clock skew resulting from these becomes so remarkable that a clock frequency is 
high). 

[0011] Furthermore, in the 2nd conventional example, the time delay equalization 
circuit is beforehand prepared between each clock buffer, and the fuse is cut 
according to the time delay (output load given to each clock buffer) which it is 
going to adjust. Therefore, although the clock skew generated by dispersion in the 
wire length from a clock terminal to F/F, dispersion of wiring capacity, dispersion 
of the property of each clock buffer at the time of manufacture, etc. can be 
reduced When the fluctuation factor of this clock skew is based on a change of 
operating environments, such as temperature, with time (especially) When generating 
after product shipment, once it adjusted in this 2nd example (a fuse is cut), the 
technical problem of it becoming impossible to correspond, when an operating 
environment changes again occurred. 

[0012] It was made in order that this invention might solve the above technical 
problems, and it aims at offering the semiconductor integrated circuit which 
reduces the clock skew produced by dispersion in the time delay of each clock 
buffer resulting from a wire length, an output load, etc. 
[0013] 

[Means for Solving the Problem] the semiconductor integrated circuit concerning 
this invention be characterize by to reduce the clock skew of (programmable) and 
each clock buffer by adjust the condition of the output load of each above- 
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mentioned clock buffer based on the information give from the outside in the 
semiconductor integrated circuit equipped with two or more circuit blocks which 
share the clock signal inputted from the clock terminal which be a common terminal 
through the clock buffer constituted by multistage. 

[0014] While preparing 1 which specifically connects a load (minute load-carrying 
capacity) to the clock buffer of the arbitration prepared between each circuit 
block from the clock terminal in the above-mentioned semiconductor integrated 
circuit, or two or more switching circuits, it realizes by preparing the load- 
carrying capacity control circuit which adjusts the output load of each clock 
buffer by directing ON/OFF state to each [ these ] switching circuit. 
[0015] Especially the above-mentioned load-carrying capacity control circuit is the 
information given from the outside, and is characterized by having a shift register 
(each bit supporting one clock buffer, respectively) holding the information which 
shows ON/OFF state of the switching circuit prepared between the above-mentioned 
clock buffer and the load. 

[0016] In addition, the ON state of the above-mentioned switching circuit is 
changing into the condition (condition which increased the output load) of having 
connected the load to the output side of a clock buffer, and is in the condition 
which is equivalent to signal level"l" in the bit to which the shift register in 
the above-mentioned load-carrying capacity control circuit corresponds. The OFF 
state of the above-mentioned switching circuit is changing into the condition 
(condition which reduced the output load) of having cut load connection from the 
output side of a clock buffer, and is in the condition which is equivalent to 
signal level"0" in the bit to which the shift register in the above-mentioned load- 
carrying capacity control circuit corresponds. 

[0017] Moreover, the condition of the clock skew within the semiconductor 
integrated circuit concerned takes out the signal ejection line of the almost same 
die length to a clock signal from the clock buffer of the last stage, and 
investigates the time delay of each clock buffer. 
[0018] 

[Function] The semiconductor integrated circuit in this invention 1 which connects 
a load (minute load-carrying capacity) to each clock buffer formed that a clock 
signal should be supplied to two or more circuit blocks which share the clock 
signal inputted from the clock terminal which is a common terminal, respectively, 
or two or more switching circuits, Since the load-carrying capacity control circuit 
which adjusts the output load of each clock buffer by directing ON/OFF state from 
the outside to each [ these ] switching circuit as bit information to which a shift 
register corresponds was prepared It makes it possible to change the output load of 
each clock buffer into arbitration with the directions from the outside 
corresponding to change of an operating environment. 
[0019] 

[Example] Hereafter, one example of this invention is explained using drawing 1 . 
In addition, the same sign is given to a same-among drawing part, and explanation 
is omitted. 

[0020] Drawing 1 is the block connection diagram showing the configuration by one 
example of the semiconductor integrated circuit concerning this invention. 
[0021] Clock buffer 3a which constitutes the buffer group of the 2nd step from this 
drawing especially in root buffer 2a by which direct continuation was carried out 
to the clock terminal 1, 3b is connected and a multistage tree is constituted. 
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These clock buffer 3a, The semiconductor integrated circuit which supplies the 
clock signal inputted into F/F 5a-5f which is circuit blocks, respectively from the 
above-mentioned clock terminal 1 from 3b is shown. The switching circuits 7a-7f 
prepared in order to connect to each [ these ] clock buffers 3a and 3b the loads 
8a-8f of the minute capacity prepared in order to give an output load to each clock 
buffers 3a and 3b in this invention, It is characterized by forming the load- 
carrying capacity control circuit A which directs a connection condition according 
to an individual in each [ these ] switching circuits 7a~7f. 
[0022] In addition, the above-mentioned switching circuits 7a-7f consist of the 
nMOS gates, and when the signal level of the information directed from the load- 
carrying capacity control circuit A is "1", while changing a clock buffer and a 
load into a connection condition, when the signal level of the information directed 
from the load-carrying capacity control circuit A is "0", they change a clock 
buffer and a load into an open-circuit condition. 

[0023] Moreover, the shift register 12 with which the above-mentioned load-carrying 
capacity control circuit A holds each ON/OFF state in the bit corresponding to each 
above-mentioned switching circuits 7a-7f, The input terminal 9 which inputs the 
timing signal for making it synchronize with the clock signal inputted from the 
clock terminal 1, and making directions information store in a shift register 12, 
and 2 input AND gate 11, It consists of data input terminals 10 which input the 
each switching circuits [ 7a-7f ] directions information from the outside as serial 
data. 

[0024] Next, the setting-operation of the output load to each clock buffers 3a and 
3b in the semiconductor integrated circuit concerning this invention and actuation 
of each switching circuits 7a-7f are explained. 

[0025] First, the clock signal made to output to F/F 5a-5f, respectively from the 
signal ejection line of die length almost same from the clock buffers 3a and 3b 
(output load **** when the multistage configuration of these clock buffers is 
carried out thing which must become the same) of the last stage is taken out, and 
the time delay of each clock buffer is investigated. 

[0026] And according to the investigated time delay, each load-carrying capacity of 
each clock buffers 3a and 3b is calculated, and each switching circuits [ 7a~7f ] 
ON/OFF state are determined. That is, it is determined that each switching circuits 
[ 7a-7f ] ON/OFF state will reduce clock skew by connecting the load which is 
equivalent to this time delay at clock buffer 3a when clock skew is reduced and the 
direction of clock buffer 3b is behind to an output side by connecting the load 
which is equivalent to this time delay at clock buffer 3b when the direction of 
clock buffer 3a is behind to an output side. 

[0027] Furthermore, suppose that each switching circuits [ which were determined as 
mentioned above, for example / 7a-7f ] directions information was set to "1001 10" 
with serial data (in addition, each bit supports each switching circuits [ 7a-7f ] 
either, respectively, and signal level"l" is directing the ON state). At this time, 
by the load-carrying capacity control circuit A, when the signal which takes timing 
(inputted from the data input terminal 10) is inputted from an input terminal 9 and 
the output level from 2 input AND gate 11 is set to "1" in order to make it 
synchronize with the clock signal inputted from the clock terminal 1 and to make 
the above-mentioned serial data input, that directions information is set to each 
bit of a shift register 12 one by one from the data input terminal 10. 
[0028] If set to the shift register 12 with which each switching circuits [ 7a~7f ] 
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directions information was prepared in the load-carrying capacity equalization 
circuit A as mentioned above, since each bit of this shift register 12 supports 
switching circuits [ 7a-7f (it constitutes from the nMOS gate) ] each, it becomes 
possible to change that connection condition (signal level "1" if it to become an 
ON state, signal level "0" if it to become OFF state) at any time according to the 
signal level of the information directed. 
[0029] 

[Effect of the Invention] 1 which connects a load (minute load-carrying capacity) 
to each clock buffer formed that a clock signal should be supplied to two or more 
circuit blocks which share the clock signal inputted from the clock terminal which 
is a common terminal, respectively as mentioned above according to this invention, 
or two or more switching circuits, Since the load-carrying capacity control circuit 
which adjusts the output load of each clock buffer by directing ON/OFF state to 
each [ these ] switching circuit as bit information to which a shift register 
corresponds was prepared It is effective in the ability to change the output load 
of each clock buffer into arbitration with the directions from the outside 
corresponding to change of an operating environment. 

[Translation done. ] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block connection diagram showing the configuration by one 
example of the semiconductor integrated circuit concerning this invention. 
[Drawing 2] It is the block connection diagram showing the configuration of the 
semiconductor integrated circuit which is the 1st conventional example. 
[Drawing 3] It is the block connection diagram showing the configuration of the 
semiconductor integrated circuit which is the 2nd conventional example. 
[Description of Notations] 

1 [ — A switching circuit, 8a~8f / — A load, 12 / — A shift register, A / — 
Load-carrying capacity control circuit. ] — A clock terminal, 2a, 3a, 3b — A 
clock buffer, 5a~5f — A circuit block (F/F), 7a~7f 



[Translation done. ] 
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50 iae^i.. 
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[0025] £1\ »go;D.y^'.y773a > 3 
b ( uiHc.(0? n 7 ^ ^7 7 rliMM? Wi^, Hi 

5 f Cdi;ft£tfl>7ny?fI^£rc9ibLT#?n-y? 
[00 26] -^LT, PK?tSS^tlSt-C#^n.y 

v+yrmm a-7 fm 

S^i:li;o7;A 7 7r3bt::«IIW:fflS 

St?07?A' 7 7r3bWI 
ilt V > h ? D 7 ? ' < 7 7 r 3 a (c <I OjIEttn 

a-7 f ^X/sr^^BSS^*. 
[0027] 8 flitf JJLhOJ: 5 fcifcJgSflfc* 
^» J-yfm 7 a~7 f ^^ti! «#S/ K T/>r 
— 9X'" 100110" t^r-afcfc-t* (=5rfc, #t'-y 
h(±-etim#X-f ■yf-y^HlSS7 a— 7 f 
tcMJCG LTfc v . fl^U'W 1 " V#ffl*Jgij* L 
T^i) . £tf>l^ M^4lfflSffIlIKAT1i^D-y^a 

* i ^ a* sfis ^ n -y ^fi^-tiHias§*-c±ia^ y 

7/Ut'-?£A73£-£&^< (r-^ATJffi^l 0*^ 

1 " t *^izm&£?-f*3fflrT- 1 0 *»«,flK5/7 h 
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[00 28] JiltOJoKLTSoM •yf->^m»7a 



-7 f ^O^ffi$g^ft?gf«ilPSllIif8AtciS(t/i>^ 
X? 1 20#t* y h#X-f -v^VVWltl a~7 f ( n 

»^$<i6ffl«<o©^i/^Kca;tTf ««««!» m 

^VKlV" 1" Sr^f^ytt®. fi-f-K/r 0" 
[0029] 

*frt*«R«0[iIB7'o -y ? MfiW n ■/ ?fl^£ 
&&-f ^< Rft n 7 7 A' -y 7 7 fc tit ( «/h 

Hi* ^fl^#X^f >vi->7®mzttlx*v/*7ik 

8mmmmmtt:<v?. mmm^uzmix 

#7 d 7 7 A 7 7 r «>flJ*Jl»*iWI5*»<bWftSKJ: 0 

20 [0ffl£7){S*^BB] 

[ 111 ] £ cojfiBHfcffi £ ^frft^HSSW-llttCT t J: 
mm^-fZTu 7 7 h . 

[02] ®iw^*«TS.s^*mmii]ss«oif^^ 

[03] m2c7)^CTT'ftS^f^«IlISSOffi^^ 

l-?n 7 ^ 2a, 3a, 3 b-7o -y ?Jiy 7 
r, 5a~5f-0H7*D«y^ (F/F) . 7a~7f 
30 -X-f ■yf-VT'IlISS. 8a~8f-A?t. 12 •>-7h 
Wi/'X^. A-ftff«JUmi!l§IK. 
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